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REMARKS 

Amendments to the Claims 

Because Applicants inadvertently presented two claims numbered 19 in the 
specification as filed. Applicants have cancelled claims 19 through 42 (including both 
instances of claim 19) and replaced them w^ith claims 43 through 67. The ordering of claims 
43 through 67 does not exactly parallel the ordering of originally numbered claims 19 through 
42 because Applicants wished to present a more convenient ordering of the dependent claims. 
The correspondence between claims 19—42 as originally filed and new claims 43-67 is as 
follows: 
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39 



67 



40 



62 



41 



63 



42 



64 



Claims 58-61 have been amended relative to their previous forms as claims 33-36, 
respectively, in order to correct for lack of antecedent basis with respect to the term 
"absorption." 

Applicants have also amended claim 1 5 to delete the word "thermally" so that the 
claim recites a complex that is unstable when a ligand is removed. As can be seen in the 
specification as filed, at page 24, lines 22-24, the "intermediate product produced when the 
reactive group is severed is unstable and spontaneously converts to the desired new material." 
Thus there is support in the specification for Applicant's amendment. 

Accordingly, no new matter is introduced by way of this amendment and entry thereof 
is respectfiilly requested. Claims 1-18 and 44—67 are now pending in the instant application. 

Conclusion 

The fee believed due with this amendment is authorized on the accompanying Fee 

sheet. 

The Commissioner is hereby authorized to charge any additional fees associated with 
this paper commimication or credit any overpayment to Pennie & Edmonds LLP Deposit 
Account No. 16-1 150. A copy of this sheet is enclosed for accounting purposes. 



Respectfully submitted, 



Date: Jime 27. 2002 




Richard G. A. Bone, Ph.D. 

Limited Recognition Under 37 C.F.R. § 10.9(b) 

(Copy of Certificate Enclosed) 



For: Victor N. Balancia (Reg. No. 3 1 ,23 1 ) 



PENNIE & EDMONDS llp 

1 155 Avenue of the Americas 
New York, New York 10036 
(212) 790-9090 
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39 67 

40 62 

41 63 

42 64 

Claims 58-61 have been amended relative to their previous forms as claims 33-36, 
respectively, in order to correct for lack of antecedent basis v^ith respect to the term 
"absorption." 

Applicants have also amended claim 15 to delete the word "thermally" so that the 
claim recites a complex that is imstable v/hen a ligand is removed. As can be seen in the 
specification £is filed, at page 24, lines 22-24, the "intermediate product produced when the 
reactive group is severed is unstable and spontaneously converts to the desired new material." 
Thus there is support in the specification for Applicant's amendment. 

Accordingly, no new matter is introduced by way of this amendment and entry thereof 
is respectfully requested. Claims 1-18 and 44-67 are now pending in the instant application. 



Conclusion 

The fee believed due with this amendment is authorized on the accompanying Fee 

sheet. 

The Commissioner is hereby authorized to charge any additional fees associated with 
this paper communication or credit any overpayment to Pennie & Edmonds LLP Deposit 
Account No. 16-1 150. A copy of this sheet is enclosed for accounting purposes. 



Date: June 27, 2002 



Respectfully submitted. 



Richard G. A. Bone, Ph.D. 

Limited Recognition Under 37 C.F.R. § 10.9(b) 

(Copy of Certificate Enclosed) 

For: Victor N. Balancia (Reg. No. 31,23 1) 
PENNIE & EDMONDS llp 
1155 Avenue of the Americas 
New York, New York 10036 
(212) 790-9090 
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APPENDIX A 

CHANGES TO CLAIM UPON ENTRY 
OF THE PRELIMINARY AMENDMENT UNDER 37 C.F.R. § 1.115 

MAILED 26 JUNE 2002 

U.S. PATENT APPLICATION SERIAL No* 09/876,944 
(ATTORNEY DOCKET NO. 8317-120-999) 

The following mark-up scheme is adopted: 
Deleted material: Stiike-tlu ' ougli ; 

15. (Amended) The method of claim 1 wherein said metal complex comprises one or 
more metal atoms bonded to one or more ligands, at least one of said one or more ligands is 
bonded to said metal complex by a chemical bond which is broken by the absorption of 
electromagnetic radiation, and wherein said complex is thermally imstable when said at least 
one ligand is removed. 
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APPENDIX B 
PENDING CLAIMS UPON ENTRY 
OF THE PRELIMINARY AMENDMENT UNDER 37 C.F.R. § 1.115 

MAILED 26 JUNE 2002 



U.S. PATENT APPLICATION SERIAL No. 09/876,944 
(ATTORNEY DOCKET NO. 8317-120-999) 



1. A method for making a pattem of a metal containing material on a substrate, said 
method comprising: 

(a) applying a mesomorphous film of a metal complex on a surface of the substrate; 

(b) exposing, in a first atmosphere, a first area, having a first shape, of said film to 
electromagnetic radiation from a first source to cause said metal complex in said first area to 
undergo a photo-chemical reaction, said reaction transforming said metal complex in said 
first area into a first metal containing material adherent to said substrate and one or more 
ligand byproducts at least some proportion of which are driven off during the course of said 
photochemical reaction, wherein the pattem comprises said first shape; and optionally 

(c) driving off an imreacted amount of said metal complex and a remainder of said one 
or more ligand byproducts that are not driven off during the course of said photochemical 
reaction. 

2. The method of claim 1 further comprising: 
after said applying, 

(d) exposing, in a second atmosphere, a second area, having a second shape, of said film 
to electromagnetic radiation from a second source to cause said metal complex in said second 
area to undergo a photo-chemical reaction, said reaction transforming said metal complex in 
said second area into a second metal containing material adherent to said substrate and one or 
more ligand byproducts at least some proportion of which are driven off during the course of 
said photochemical reaction, wherein the pattem additionally comprises said second shape; 



(e) driving off an imreacted amoimt of said metal complex and a remainder of said one 
or more ligand byproducts that are not driven off during the course of said photochemical 



and 



reaction. 
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3. The method of claim 2 wherein said first area is adjacent to said second area and said 
first and second metal containing materials form a planar structure on said substrate. 

4. The method of claim 2 wherein said steps of exposing said first and second areas of said 
film to electromagnetic radiation fi-om said first and second sources respectively comprise 
aligning first and second masks over said substrate and illuminating surfaces of said masks 
away firom said substrate with said electromagnetic radiation. 

5. The method of claim 4 wherein said electromagnetic radiation comprises ultraviolet 
light. 

6. The method of claim 2 wherein said first atmosphere comprises oxygen and said first 
metal containing material is a metal oxide. 

7. The method of claim 1 wherein said first atmosphere comprises oxygen and said first 
metal containing material is a metal oxide. 

8. The method of claim 7 wherein said first atmosphere is air. 

9. The method of claim 7 fiirther comprising: 

removing remaining metal complex fi-om said substrate, afl:er said exposing said first 
area of said film to said electromagnetic radiation firom said first source. 

10. The method of claim 7 fiirther comprising the step of reacting said metal oxide with a 
suitable chemical in a suitable atmosphere to reduce said metal oxide to a metal adherent to 
said substrate. 

1 1 . The method of claim 1 wherein a local temperature of said first metal containing 
material is maintained below an annealing temperature of said first metal containing material 
throughout said step of exposing said first area of said film to electromagnetic radiation fi-om 
said first source. 
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12. The method of claim 1 1 wherein said local temperature is maintained below 320 C. 

13. The method of claim 1 wherein said exposing said first area of said film to 
electromagnetic radiation comprises aligning a first mask over said substrate and illimiinating 
a surface of said mask away from said substrate with said electromagnetic radiation from said 
first source. 

14. The method of claim 13 wherein said electromagnetic radiation comprises 
ultraviolet light. 

15. (Amended) The method of claim 1 wherein said metal complex comprises one or 
more metal atoms bonded to one or more ligands, at least one of said one or more ligands is 
bonded to said metal complex by a chemical bond which is broken by the absorption of 
electromagnetic radiation, and wherein said complex is mistable when said at least one ligand 
is removed. 

16. The method of claim 15 wherein said at least one ligand comprises a carboxylate group. 

17. The method of claim 15 wherein at least one of said ligands is selected from the group 
consisting of: oxalate; halogens; hydrogen; hydroxy; cyano; carbonyl, nitro; nitrito; nitrate; 
nitrosyl; ethylene; acetylenes; thiocyanato; isothiocyanato; aquo; azides; carbonato; amine; 
pyridinyl; and thiocarbonyl. 

18. The method of claim 15 wherein at least one of said ligands is selected from the group 
consisting of: alkoxy; alkyl; alkenyl; alkynyl; alicyclic; substituted alicyclic; alkyl bicyclic, 
such as norbomyl; phenyl; substituted phenyl; naphthyl, naphthylene; phenoxy; substituted 
phenoxy; carboxylate; substituted carboxylate; benzoate; substituted benzoate; and 
heterocyclic aromatic. 

43. (New) The method of claim 18 wherein any of said ligands that comprises one or more 
aryl groups does not comprise more than 26 carbon atoms. 
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44. (New) The method of claim 18 wherein any of said hgands that does not comprise any 
aryl groups does not comprise more than 12 carbon atoms. 

45. (New) The method of claim 44 wherein said at least one ligand has formula O2CR 
wherein R is an organic group selected from the group consisting of alkyl, alkene and alkyne. 

46. (New) The method of claim 45 wherein R is (CH2)4CH3. 

47. (New) The method of claim 17 wherein at least one of said ligands is a bidentate ligand 
selected from the group consisting of: P-diketonato, mono-thio-P-diketonato, dithiolene, 
salicyladehyde, benzalazine, ethane- 1,2-dithiolato, ethane- 1,2,-dioximate, and 
dithiocarboxylate. 

48. (New) The method of claim 17 wherein at least one of said ligands comprises one or 
more linking moieties, selected from the group consisting of: azo, diazo, oxy, amino, 
vinylene, phenylene, substituted phenylene, oxime, carboxy, and imine. 

49. (New) The method of claim 1 wherein said metal complex comprises two metal atoms 
bonded to one another. 

50. (New) The method of claim 15 wherein at least one of said metal atoms is selected 
from the group consisting of: copper, nickel, platinum, palladium, ruthenium, rhenium, 
molybdenum, chromium, timgsten and iron. 

51. (New) The method of claim 15 wherein at least one of said metal atoms is selected 
from the group consisting of: lead, mercury, tin, silicon and germanium. 

52. (New) The method of claim 15 wherein at least one of said metal atoms is selected 
from the group consisting of: rheniimi and ruthenium. 
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53. (New) The method of claim 15 wherein said absorption of said electromagnetic 
radiation places said metal complex in a ligand to metal charge transfer excited state in which 
a metal to ligand bond in said metal complex is unstable. 

54. (New) The method of claim 15 wherein said absorption of said electromagnetic 
radiation places said metal complex in a metal to ligand charge transfer excited state in which 
a metal to ligand bond in said metal complex is xmstable. 

55. (New) The method of claim 15 wherein said absorption of said electromagnetic 
radiation places said metal complex in a d— d excited state such that a metal to ligand bond in 
said complex is unstable. 

56. (New) The method of claim 15 wherein said absorption of said electromagnetic 
radiation places said metal complex in an intramolecular charge transfer excited state such 
that a metal to ligand bond in said complex is unstable. 

57. (New) The method of claim 15 wherein said absorption of said electromagnetic 
radiation places at least one of said ligands in a localized ligand excited state wherein a bond 
between said excited ligand and said metal complex is unstable. 

58. (New) The method of claim 1 wherein said exposing of said film to said 
electromagnetic radiation places said metal complex in an intramolecular charge transfer 
excited state such that at least one of said at least one ligands is imstable and decomposes. 

59. (New) The method of claim 1 wherein said exposing of said film to said 
electromagnetic radiation places at least one of said ligands in a localized ligand excited state 
wherein said excited ligand is unstable and decomposes. 

60. (New) The method of claim 1 wherein said exposing of said fihn to said 
electromagnetic radiation places said metal complex in a metal to ligand charge transfer 
excited state such that at least one of said at least one ligands is unstable and decomposes. 
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61. (New) The method of claim 1 wherein said exposing of said film to said 
electromagnetic radiation places said metal complex in a ligand to metal charge transfer 
excited state such that at least one of said at least one ligands is unstable and decomposes. 

62. (New) The method of claim 1 additionally comprising repeating said applying, said 
exposing and said driving off for a second metal complex. 

63. (New) The method of claim 62 wherein said second metal complex is applied on top of 
said first metal containing material. 

64. (New) The method of claim 62 wherein said second metal complex is applied directly 
to said substrate. 

65. (New) A method for making a pattern of a metal containing material on a substrate, said 
method comprising: 

(a) applying a mesomorphous film of a metal complex on a surface of the substrate; 

(b) exposing, in a first atmosphere, a first area, having a first shape, of said film to a first 
particle beam to cause said metal complex in said first area to be transformed into a first 
metal-containing material adherent to said substrate and one or more ligand byproducts of a 
first kind at least some proportion of which are driven off during the course of said 
photochemical reaction, wherein the pattem comprises the first shape; 

(c) optionally driving off an unreacted amount of said metal complex and a remainder of 
said one or more ligand byproducts of a first kind that are not driven off during the course of 
said photochemical reaction; 

(d) exposing, in a second atmosphere, a second area, having a second shape, of said film 
adjacent to said first area, to electromagnetic radiation of a wavelength suitable to cause said 
metal complex in said second area to imdergo a photo-chemical reaction, said reaction 
transforming said metal complex in said second area into a second metal containing material 
adherent to said substrate and one or more ligand byproducts of a second kind at least some 
proportion of which are driven off during the course of said photochemical reaction; and 
optionally 
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(e) driving off an unreacted amount of said metal complex and a remainder of said one 
or more ligand byproducts of a second kind that are not driven off during the course of said 
photochemical reaction. 

66. (New) The method of claim 65 wherein said particle beam is selected from a group 
consisting of an electron beam and an ion beam. 

67. (New) A thin mesomorphous film on a substrate, wherein the film comprises a 
photoreactive precursor metal complex. 
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